Central nervous system mediates an antihypertensive property in glucocorticoid hypertension in dogs.
To determine whether the central nervous system has a pressor or a depressor role in glucocorticoid-induced hypertension. Intracerebroventricular dexamethasone or its receptor antagonist, RU 38486, was administered in 20 trained conscious dogs. In addition, intracerebroventricular RU 38486 was administered in dogs treated with oral dexamethasone. Intracerebroventricular dexamethasone induced a dose-related reduction in blood pressure accompanied by decreased heart rate and cardiac output. In contrast, intracerebroventricular RU 38486 caused a slight but not significant elevation in blood pressure. Total peripheral resistance showed no significant change throughout the treatment with dexamethasone or RU 38486. In contrast, oral dexamethasone caused significant elevation of blood pressure associated with increased total peripheral resistance and reduced heart rate. In hypertensive dogs treated with oral dexamethasone, intracerebroventricular RU 38486 elicited a more severe form of hypertension accompanied by an attenuation of the heart rate and a reduction in cardiac output. Intracerebroventricular dexamethasone induced a significant reduction in plasma levels of adrenocorticotrophic hormone, cortisol, arginine vasopressin and noradrenaline. In addition, simultaneous central administration of RU 38486 with intracerebroventricular dexamethasone blocked the reduction in blood pressure and heart rate completely. The present data strongly suggest that endogenous glucocorticoid in the central nervous system may not have a role in the regulation of systemic haemodynamics and hormones under resting conditions, but does play an important part during the glucocorticoid excess state, for example glucocorticoid hypertension caused by oral treatment with dexamethasone. The glucocorticoid in the central nervous system opposed the elevation of blood pressure in glucocorticoid-induced hypertension by attenuating the reduction in heart rate and cardiac output via direct stimulation of glucocorticoid receptors in the brain.